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Some Obferz'ations and Experiments about Vitriol^ tending to 
find out the Nature of that Subfance^ and to give further 
Li^ht in the Inquiry after the Principles and Properties of other 
Minerals : Comniuutcaied by a Fellozv of the R. Society ^ who 
maketh UJe of Chymijiry chi'ifly as fubfervient to Phyfiology. 

VITR 10 L is by the Spagirical Tribe reputed one of 
the cijief Pillars of Medicine and Alchimy^ and is in- 
leed endo^ved with many excellent and truly adniirable Pro- 
perties^ being employed by Nature in hicr moft Curious Mi- 
lerai Operations. Tis it felf one of the moft noble and ufeful 
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I'TodudtionSj and therefore deferves our Ipecial Confidera- 
tion. I do not pretend to render a Mechanical Account of its 
Generation^ nor a Hiftory of all that may be performed by its 
Mediation in Medicine, or Chymillry ,• my Defigo is only ta 
furnilli inquilitive Perfons with fome Obfervations and Expe- 
riments, which will probably enable them more eafily to in- 
veftigate the Nature of this Protean Subftance^ as alfo afford 
iome further Light unto them in their Inquiry after the Prin- 
ciples and Properties of other Minerals* Vitriol is of feverai 
Kinds, being, for Colour, White, Yell oiv, Green, or Blue- 
iifuaUy of the Two lafl mentioned : And is made either of 
Mineral Waters boiled up to a convenient Confiftence, then 
fet to Chryftallize , or extra^ed by common Water out of 
Earths impregnated therewith. *Tis alfo afforded by many 
Sorts of Stones, commonly called Pyrites and Marcafi-'ss^ which 
expofed fome Months unto Aerial lnf]uence$,are relblved into 
Powder, and the Saline Part dilTolved in Rain, or other Water^ 
then boiled and fet to fhoot, yields Store of Vitriol, efpecially 
with the Addition of Copper, or Iron, It is often aflociated 
with Earth and Stones, wherein Mettals are contained ; and 
with many natural Recrements of .Mettals, fuch as Mi./v, 
Soryy Chakitify from which 'tis ufualiy feparable by the com- 
mon Method with Water^ fometimes not to be extricated \m- 
til the Mineral be firfl calcined, or burnt. It is alfo frequent- 
ly found pure and perfect in the Caverns of the Earth, being 
an Efflorefcence of feverai Minerals; and this is accounted 
by all Naturalifls the befl, both for Medicinal and Spagirical 
Ufes, Ldjllyy It is copioufly contained in common Mineral 
Sulphur, as I Ihall anon fully evince* Vitriol ufualiy acconv 
panying mofl: Mettals and Minerals, many do appreiiend it Is 
always one of their component Principles, at leaft a necef^ 
fary Caufe of, or Agent in, their Produftion ; which, if 
meant of the Acidity, or Saline Part of Vitriol, feems higli- 
ly probable j as I Hiall manifeft at large in the enfuing Dif- 
courfe. But firf!, I think it expedient to examine what are 
the conftituent Parts of Virriol, whereby we ihali be better 
enabled to judge of its Nature and Properties* 

Vitriol confifts of infipid Phlegm, Earth, or Oker, fome 
M<cttal^ Mineral Sulphur^ an acid Salt, or Spirit, together 
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with fome fmall Portion of toe Yotatile Aerial Salt. 

That it contains Water needs no great Proofs fince no Sa- 
line Subftance can criftallize without it,- and Diftiliation will 
convince any Perfonj that it exceeds in Quantity any of tiic 
other Principles, 

l^he Earthy or Okr^ may be thus feparated : Diffolve Vi- 
triol in fair Watefj immediately a yellow Powder will fe- 
parate^ and in a fhort Time fubfide : The greater the Qpan- 
tity of Water imployed, the more Oker precipitates : The 
weaker the Liochiuin^ the lefs able to fupport Bodies more 
ponderous thvtn common Water t And the lighter the Water 
(as if diftilled Rain-Water^ or Phlegm of vinous Spirits) the 
more earthy Parts fubfidCj upon the fame Hydroftaticai Prin- 
ciple I juft now mentioned. I have above tw^enty Time. 
repeated this DilTolutionj feconded by Filtration and Coagii- 
lation^ and each Time feparated fome Quantity of this Eartl:> 
and am perfwaded^ had I long continued the Operation^ the 
Succefs would have been the fame ^ only I obferved the Quan- 
tity feparated each time fenfibly to diminilh: And Bafilim 
Valentintps afiures^ that at length the Vitriol will let fall no 
more Sediment^ and that then it is the Subjed of m.oft noble 
Operations by him particularized ; w^hich they^ who have 
Leifure and Confidence in his fpecious PromifeSj may do 
well to try. I have found a more eafie and expedite Way 
of effei5ting this Separation, which may be of great Ufe to 
them who work on Vitriol , much abbreviate their Labour^ 
and confiderably leffen their Expence. 

Take a good Qiiantity of the common Dantzick^ or H««- 
garian Vitriol^ having powdered it^ put it into a flender Cu- 
curbite, place it in Water^ keep under it an equal conftant 
Fire tliree or four Days : The Vitriol without Additament 
will become fluids as if diffolved in Waterj and tlieOker with 
moft of the Metalline Parts^with the grofsSulphur^v/ill fubfide^ 
and becom.e a hard Cake at the Bottom^ the Vitriol being 
fluid above i% which in the cold again Cryftallizeth^ except-^ 
ing a fmall Quantity of Liquamen of the fame Nature with 
that we fhall hereafter mention : This repeated once or twlce^ 
the Vitriol attains unto a high Degree of Purity, and is eafily 
capable of many Alterations, whereunto it was fubjeft be- 

G 2 fore 



( 44 )' 

fore this purification. This operation will not fucceed in a 
dry digeftion ; I mean, Alhes^ Sand, Filings of Iron, Steely 
open Fire^ or even flame of Lamps, whether fed with Oil or 
Spirit of Wine. This Earth may alfo be obtained in a great 
proportion^ though in another form, if after a long and in- 
tenie Calcination the Vitriol is freed from its remaining Salt 
by frequent ablutions with warm Water : The far greatellpart 
of this duicified Colcothar is infipid Earth with fome Imali 
proportion of xMettal. The fame may be precipitated by 
Salt of Tartar, or any other Alcalies, or filings of Zink, or 
otlier immature Minerals, out of a folution of Vitriol in com- 
mon Water: It being alfo feparated from IVletalline and Saline 
parts, by a method 1 Ihall liereafter mention, there remains 
a great quantity of an infipid fubflance nearly ref^miblin^ 
burnt Allom: BePiQQSj whereas 51^//", Nltre^ x^^c. require in 
diftillation a Large quantity of Earthy fubftance to disjoyn 
the Saline parts, and prevent fufion^ Vitriol and Allom 
need it not; an unqueffionable proof, that Earthy parts 
abound therein. 

That Vitriol contains Sulphur^ is evinced by the Sulphu- 
reous fmell it emits in diftillation, efpecially if urgent with 
a frrong fire from the beginning, and the Spirit th.us drawn 
being reinfied, the Liquor, which firft arifes, hath a highly 
Sulphureous fmell, as hath alfo that welhall hereafter menr 
tion, difcilled from Vitriol deprived of its Matallick Parts, 
The Colcothar dulcified, or Metallick parts precipitated by 
an Alcaf}, or immature Mineral, fublimed with Sal Armo- 
niack, an inflammable Sulphur may be many ways feparated 
both from the fublimate and Qp^^^f ?//^r^^^w. The common 
Oil of Vitriol digcfted on Antimony, then dlftilled,. yields 
a m.uch greater quantity of Sulphur, than would have been 
produeed, had any other acid Liquor been imployed ; anc| 
the £;nie Oil of Vitriol dicjefted with Spirit of Wine, and 
difcilled, yields an Oil, and at the latter end (lore of Sul- 
phureous Inflammable Flou^ers. 

As for the A'.l(i Saline Princ'ple, I fuppofe no perfon who 
hath tafted thx^ Spn-it of Vitriol, and that abufively, called^ 
its Oil, will quefhon its abounding in that fubje<5l. 

So.me add unto the.^ Principles^ we have enumiCrated, the 
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Salt to be feparated from the Colcothar after diftillation I 
which I omit^ Eperience having learned me, that it is of the 
fame, nature with the former, only fomewhat more fixed ^ and. 
if the Spirit be cohobated from the Caput morttium^ it is 
with the reft volatilized, nothing remaining befides Metal, 
and infipid Earth. 

The Saline Principle being that whereon I intend chiefly, 
toiniift, I {hall enquire whence it derives its Original- what 
fubject it doth moft relemble ? or with what 'tis moft nearly, 
allied ? In order to the refolution of thefe Enquiries, and 
the confirmation of certain Propofitions, hereafter to be men-- 
tioned, 1 fhall premife fome. Experiments, made many years 
ago, which perhaps may give no lefs fatisfadtion unto. many.. 
of our Experimental Philofophers, than they afforded me, 
when I firff made mine, 

I took four or five Gallons of the Vitriolate water, which< 
was conveyed, by artificial Channels at Deptford^ from the. 
beds of Pyritey or Marccfites into the great Ciftern, I diftil- 
led therefrom in glafs Vefiels two thirds of infipid watery 
letting the Glaffes cooj, the water let fall a Vitriol of a lovely, 
dilute Colour, (whether green or bluifh I do not remem- 
ber,) together v;ith a great quantity of that yellow Sediment 
w^hich we formerly called Oi^^r; Then evaporating a third 
pjrt of the remaining Liquor, I received more Vitriol of a. 
paler colour than the former, and O^^r as before, though 
lefs: The fifth time this operation was repeated, inflead of 
Vitriol' it afforded a yellow, and ever after a. white, Salt^ 
which. did differ exceedingly from Vitriol, not only in colour;, 
but alfo tafte ^ being fiery and pungent ; did partake little of 
tbat abominable rou^h afiringent fniack which is occuiiar to 
VitrioL It was almoft undtuous, like Salt of Tartar y made 
the hands foft and fipple, cleanfing likea&p/?; whereas 
common Vitriol renders them rough, and hai-fh :. Being d\^-^ 
folved in water, it appeared to the very Eye very fatty ancl 
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Among many other appearances fufficiently remarkable, in 
this laft liquor and Salt, I Ihall only m.ention thefe few^ 

!• Obf. From five pounds and a half of Lixhium^ I re- 
ceived four Pounds of this fiery white Salt^ befides half a 
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pound of liqumnen^ which remained fiuid., and would not co- 
agulate. I do the rather mention this j for that is one of the 
moft eminent Inftances, I ever met withalj of fo great a 
quantity of Salt kept fluid in the cold by fo fmall a quan- 
tity of water, 

2. The remaining Liquamen was very fiery^ acidly pungent, 
and extreamly ponderous ; no whit inferiour^ in my opinon^ 
in any of thefe refpefts^ to common Oil of Vitriol ; it feeni- 
ing to me ftrange^ and unufual. that fo ftrong a Liquor fhould 
be obtained without any confiderable Degree of Fire. 

3. This TJo.tiamen being expofed unto the Pdv^kon attracted 
(if our Cri ticks will permit me to ufe fiich an ExprelTionj) 
double its quantity of Moifcure. I cannot i-ecolle^l:, that I 
did ever obferve any fluid Body^ which approached near unto 
it for this Property 5 though I am not ignorant, that all 
Corroifive Saline Liquors v/ill borrow confiderably from their 
neighbouring Element, And I remember^ that divers emi- 
nent Chymifts have delivered feveral Preparations of Vitriol, 
which derive Moillure from the Moon more or lefs, according 
unto her feveral Phafes ; which I am perfwaded is a meer 
Dream^ having feen little hitherto that fhould perfwade me, 
any of the Planets do influence otherwife than by Heat and 
Light. And I always obferved this Liquamen to acquire more 
or lefs Moifture^ according to the Conftitution of the Seafon, 
rifing fenfibly in moiik Weather^ and little in dry, without 
any refped unto the Moon, or other Planets^ which I can 
the more pofitively determine, having for feveral Months 
made accurate ObfeiTations with conveniently lliaped Glaf- 
fes. But to return from whence we digreffed ; 

The white Salt laft mentioned was diftilled in a Sand- 
furnace, and the far greater part came over in the form of a 
Spirit highly acid, elpeci.ally that which came lafl in fmall 
Drops, This Liquor re<Stificd in a very tail Body, immedi- 
ately upon the approach of the fmallefl Degree of Heat a vo- 
latile Sulphureous Spirit did arife, clear as Rock-water al- 
moft, nay I think altogether infipidj yet the fmell fo fubtle 
and penetrating, that 'twas inflipportable : 'And fuch it con- 
tinued many years, not letting fall any fediment, and thereby 
loiing its ftrcngth, as dotfi the volatile Spirits made out of 
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Common Vitriol. The Spirit which remained after the re- 
paration of the more Volatile^ was in all refpedts like that of 
London Vitriol ^ only feemed more gratefully acid, and mighty 
like it, be feparated into Spirit, and Oil, corruptly fo ftifd. 

Vitriol freed, as is before declared, from its Earthy and 
Metallick Parts, by Zink^ or other imperfeft Minerals, is 
much of the fame nature, and yields itsSjurit in Sand, as this 
we have now inention'd: Is alio White, and more unctuous ^ 
hath a Grain more like Nitre than Vitriol ^ as hath alfo the 
Go/lar Vitriol, which is White, and comparatively unduouS;, 
becauie it hath little Mettal, and lefs Mineral-Sulphur than 
the Common; whofe Mettaline Part detains the Sajine, and 
v/iil not difn.ifs it until long urged by a very intenfe degree 
of heat. \\ hat remained in the Retort, after this difiillation, 
was not red or purple, like the Caput vwrtuum of Common 
Vitriol, but white, light, and fpongious, like burnt Allom, and 
altogether as inilpidj although, after it was fomtime expos'd 
unto the Air, it i-eceived many ftrange Impreilions and Alte- 
rations, which, though very remarkable, I omit, as not an- 
f\vcring my prefent Defign, which is to enquu'c, whence the 
Saline Principle in Vitriol proceeds, and liow it comes to be 
fo compounded c' But firfl:, I cannot but take Notice of the 
great Affinity tiiat is between Vitriol^ Allom ^ and Mineral Sul- 
phur^ the Saline Principle, which is in each of them by far 
the Chief, both in Qiaantity and Energy, having one Nature 
and the fame Properties^ although in the laft clog'd w^th a 
fmali Portion of Sulphur. For notwitliftanding what is 
commonly received, 1 fhall clearly prove, that the Body of 
Common Sulphur is a Vitriolate Salt, the very fame with that, 
which is feparable from Common Vitriol ; and that the Sul- 
phureous Parts are not only lefs copious, but inconfiderable 
for bulk, compared v/ith the Saline, which are fincere Vitri- 
ol, not differing from the Common > only that doth not fo 
Biuch abound in Metallick and Earthy Particles, 

So far the Author for th'n thne^ halving been imei^pe^edl] in- 
terrupted to proceed in this Defign^ which he hath promi- 
fed to finiJJj for the next Opportumty. 
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